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Background: 
This study aimed to evaluate processes from the mutual maintenance model in relation to daily functioning 
in patients with both chronic pain and a history of a traumatic experience. The mechanism illustrated the 
structural relations for daily functioning among pain intensity, hyperarousal, re-experiencing, trauma avoidance, 
and pain avoidance. 
Methods: 
Archival data (N = 214) was used for this study and data were analyzed for 142 chronic pain patients 
reporting a traumatic experience and seeking treatment at a tertiary pain clinic in Korea. 
Results: 
The results indicated that pain intensity, hyperarousal, and pain avoidance had significant direct effects on 
daily functioning. Also, pain intensity showed significant indirect effects on daily functioning through 
hyperarousal and pain avoidance; and hyperarousal through pain avoidance. 
Conclusions: 
Results suggest a direct contribution of high levels of pain, hyperarousal symptoms of PTSD, and pain 
avoidance behaviors to reduced daily functioning. Also, elevated pain as reminders of the trauma may trigger 
h i g h  l e v e l s  o f  h y p e r a r o u s a l  s y m p t o m s  o f  P T S D .  S u b s e q u e n t l y ,  a v o i d a n t  c o p i n g  s t r a t e g i e s  m a y  b e  u s e d  t o  
minimize pain so that the trauma would not be re-experienced, thus inhibiting the activation of hyperarousal 
symptoms of PTSD. However, prolonged use of such strategies may contribute to decline in daily functioning. 
(Korean  J  Pain  2011;  24:  13-21)
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Fig. 1. Full theoretical model.
INTRODUCTION
    There has been growing evidence of the co-occur-
rence of chronic pain and posttraumatic stress disorder 
(PTSD) [1,2]. PTSD is conceptualized as a disorder involving 
three  symptom  clusters  (re-experiencing  the  trauma, 
avoidance of reminders and emotional numbing, and hy-
perarousal) [3]. It has been well known that major impair-
ment in daily functioning (physical and psychological) is of-
te n associ ated wi th c hr o n i c  pain [4,5] as w e ll as P T SD 
[6,7]. However, relatively little research has examined in-
teractions between chronic pain and PTSD [8-10]. 
    Recently, Sharp and Harvey [11] proposed the mutual 
maintenance model which postulates that PTSD symptoms 
maintain or exacerbate chronic pain symptoms and vice 
v e r s a .  T h e y  s u g g e s t e d  t h e  f o l l o w i n g  s e v e n  t h e o r e t i c a l  
mechanisms  underlying  the  interaction  between  chronic 
pain and PTSD: “attentional and reasoning biases, anxiety 
sensitivity, reminders of the trauma, avoidance, depression 
and reduced activity levels, anxiety and pain perception, 
and  cognitive  demand  from  symptoms  limiting  use  of 
adaptive strategies”. A few studies have supported some 
of these particular mechanisms, for example attentional 
biases [12,13], and anxiety and pain perception [8,9,14].
    Among the posited mechanisms, reminders of the 
trauma have been considered to activate PTSD symptoms 
[15]. According to the mutual maintenance model [11], pain 
may remind individuals of the traumatic event that led to 
P T S D .  T h u s ,  p a i n  m a y  t r i g g e r  h y p e r a r o u s a l  a n d  c o n -
sequent re-experiencing symptoms which may then lead 
to behavioral and/or emotional avoidance as coping strat-
egies for managing pain, intrusive memories and feelings 
about the traumatic event. Accordingly, persistent avoid-
a n c e  b e h a v i o r s  m a y  c o n t r i b u t e  t o  l o w  l e v e l s  o f  d a i l y  
functioning. T o our knowledge, certain paths within this 
particular model have been tested in people with chronic 
pain, PTSD, or both, but the fully integrated model has not 
been tested in a chronic pain population reporting trau-
matic experience.
    The purpose of the present study was to evaluate the 
mutual maintenance model [11] in patients with chronic pain 
reporting traumatic experience. Specifically, the present 
study examined a structural model illustrating the relations 
among pain intensity, pain avoidance and PTSD symptoms, 
for daily functioning. Initially, we generated a full theoret-
ical model (Fig. 1), assuming that all of the study variables 
h a v e d i r ec t  a n d /o r  in d ir e c t  e ff e c t s o n d a il y  f u n c t i o n ing. 
Then,  we  attempted  to  identify  the  most  parsimonious 
model with an adequate fitting to the data and without the 
non-significant path(s).
MATERIALS  AND  METHODS
1. Participants
    This present study used archival data obtained from 
the Korean Pain Study: Phase II. The primary objective of 
t h i s  s t u d y  ( P h a s e  I I )  w a s  t o  i n t r o d u c e  f r e q u e n t l y  u s e d  
pain-related questionnaires to Korea and thus develop the 
infrastructure for research in psychosocial aspects of pain. 
A total of 214 patients with pain, seeking treatment at a 
university-based  pain  management  center  located  in 
Seoul, Korea participated in this study (Phase II). The in-
clusion criteria for the present study were having traumatic 
experiences and pain duration of 3 months or more, re-
sulting in a final sample of 142 patients (63.4% female). 
The mean age of the sample was 44.5 years (SD = 15.0), 
the majority were married (58.0%), and most had at least 
a high school education (90.0%). Demographic character-
istics of the sample are presented in Table 1. The inclusion 
criteria for the present study were having traumatic expe-SK Cho, et al / Daily Functioning in Chronic Pain 15
Table 1. Demographic Characteristics of the Sample
Variable Statistic
Age (years)
  Mean
  SD
Sex (%)
  Male
  Female
Marital status (%)
  Married
  Non-married
Education level (%)
  ≥ High school
Most distressing traumatic experience (%)
  Experiencing or witnessing a serious injury or 
   a significant other’s death
  Motor vehicle accident
  Physical/verbal abuse
  Others
Duration since the most distressing traumatic 
 event occurred (%)
  1 month to less than 6 months
  6 months to less than 3 years
  3 years to less than 5 years
  More than 5 years
Pain duration (months)
  Median
  Range
Taking pain-related medication (%)
Primary pain site (%)
  ≥ 2 sites
  Lower back
  Head
  Neck
  Shoulder(s)
  Others
44.5
15.0
36.6
63.4
58.0
42.0
90.0
35.0
32.0
13.0
20.0
13.0
23.3
17.1
46.5
32
3−480
71.9
50.0
12.7
 6.3
 4.2
 4.2
22.6
rience(s) and pain duration of 3 months or more, resulting 
in a final sample of 142 patients. Demographic character-
is ti c s o f th e sam p l e is pr ese n ted in T a b l e 1. Th e e n tir e 
sample reported that their most distressing traumatic ex-
p e r i e n c e  i n v o l v e d  i n j u r y  o r  l i f e  t h r e a t  a n d  i n t e n s e  f e a r , 
helplessness, or horror. The entire sample reported that 
t h e i r  P T S D  s y m p t o m s  h a v e  p e r s i s t e d  f o r  m o r e  t h a n  1  
month. This study (Phase II) was approved by the IRB and 
in f orm ed  co nse n t w as pr o per l y a cq uir ed fr o m  th e s t u d y 
participants.
2. Measures
    Pain intensity was measured as current, average, 
least, and worst, on an 11-point numeric rating scale where 
0 represented ‘no pain’ and 10 ‘worst pain imaginable.’ 
Total score ranges from 0 to 40, with a higher score in-
dicating greater pain. Psychometric properties of this scale 
have been well established [16]. 
    Posttraumatic Diagnostic Scale (PDS) [17] is a 49-item 
se lf-r e port measur e of assis ting the dia gn osis of P T SD 
and consists of four subsections. In the first subsection, 
the PDS asks respondents to report traumatic event(s) that 
they have experienced or witnessed. In the second sub-
s e c t i o n ,  t h e  P D S  a s k s  t h e  r e s p o n d e n t s  t o  d e s c r i b e  t h e 
most distressing traumatic event (if two or more traumatic 
events are indicated) in the past month. In the third sub-
section, the PDS asks the respondents to indicate the fre-
quency of 17 PTSD symptoms in relation to the most dis-
tressing traumatic event. Each item is rated on a 4-point 
scale where 0 represents ‘not at all’ and 3 ‘almost always’. 
Total score ranges from 0 to 51, with a higher score in-
dicating greater PTSD symptoms. Finally, the PDS asks the 
respondents to indicate the presence of impairment in life 
functioning. The PDS has yielded adequate psychometric 
properties [17]. This study utilized a Korean language ver-
sion of the PDS (KPDS) which has shown good reliability 
and validity [18]. Given the purpose of the present study, 
on l y th e 3 P T SD sym p tom clus ters w er e en ter ed in the 
structural equation model.
    The Pain Anxiety Symptoms Scale-20 (P ASS-20) [19] 
is a 20-item self-report measure of pain anxiety and con-
sists of four subscales (cognitive anxiety, avoidance be-
haviors, fear of pain, physiological symptoms). Each item 
is rated on a 6-point scale where 0 represents ‘never’ and 
5 ‘always’. Total scores range from 0 to 100, with a higher 
score indicating greater pain anxiety. The P ASS-20 has 
shown  adequate  psychometric  properties  [19,20].  This 
study utilized a Korean language version of the PASS-20 
(KPASS-20) which has been found to have three subscales 
(fearful thinking, physiological response, avoidance) rather 
than four. The KPASS-20 has shown good reliabilities and 
v a l i d i t i e s  i n  a  t e r t i a r y  p a i n  c l i n i c  s a m p l e  i n  K o r e a  [ 2 1 ] . 
Given the purpose of the present study, only the avoidance 
subscale was used.
    The Short F orm-36 (SF-36) [22] is a 36-item self-re-
port measure of daily functioning. The SF-36 consists of 
four physical functioning subscales (physical functioning, 
role limitation due to physical problems, bodily pain, gen-
eral health) and four psychological functioning subscales 16 Korean J Pain Vol. 24, No. 1, 2011
Table 2. Descriptive Statistics and Correlations among Study Variables
M e a n  ( S D ) 123456
1. Re-experiencing (KPDS)
2. Avoidance (KPDS)
3. Hyperarousal (KPDS)
4. Pain intensity
5. Pain avoidance (KPASS-20)
6. Physical component composite (KSF-36)*
7. Psychological component composite (KSF-36)
3.97 (4.70)
5.57 (6.46)
5.13 (5.29)
22.99 (8.13)
23.22 (10.04)
40.77 (22.97)
46.35 (25.52)
0.82
0.76
0.40
0.41
−0.54
−0.48
0.82
0.38
0.42
−0.59
−0.59
0.43
0.40
−0.62
−0.62
0.38
−0.52
−0.49
−0.58
−0.53 0.78
All correlations are significant at P < 0.001 KPDS indicates a Korean language version of the Posttraumatic Stress Diagnostic Scale, 
KPASS-20 indicates a Korean language version of the Pain Anxiety Symptoms Scale KSF-36 indicates a Korean language version of the
Short Form-36, *Since pain intensity was used as one of the (observed) variables in the present study, the bodily pain subscale of the 
KSF-36 was not included inthe physical component composite score.
(role limitation due to emotional problems, vitality, social 
f u n c t i o n i n g ,  e m o t i o n a l  w e l l - b e i n g ) .  E a c h  s u b s c a l e  s c o r e 
can range from 0 to 100, with a higher score indicating 
greater daily functioning. Also, physical and psychological 
composite scores can be obtained by averaging all of the 
scores for four physical functioning and four psychological 
f u n c t i o n i n g  s u b s c a l e s ,  r e s p e c t i v e l y  [ 2 3 ] .  I n  t h e  p r e s e n t  
study, two composite scores were employed but the com-
posite score of physical functioning was calculated exclud-
ing the bodily pain subscale as pain intensity was used as 
one of the (observed) variables in the models. The SF-36 
has  shown  good  psychometric  properties  [24,25].  This 
study employed a Korean language version of the SF-36 
(KSF-36), which has shown good reliabilities and validities 
across clinical [26,27] and non-clinical samples [26]. 
3. Statistical analyses
    The SPSS 17.0 and Amos 7.0 were used f or statistical 
analyses in the present study. Structural equation analysis 
using  maximum  likelihood  estimation  was  employed  for 
testing whether the full theoretical model (Fig. 1) for daily 
functioning has a good-fit to data. When the full theoret-
ical model showed adequate goodness-of-fit indices, we 
attempted to identify the most parsimonious model with an 
adequate fit, based on non-significant paths and/or mod-
ification indices. The models were evaluated using good-
ness-of-fit indices which includes root-mean square error 
of approximation (RMSEA), the comparative fit index (CFI), 
and the standardized root mean square residual (SRMR). 
A good fit to the data is indicated for the RMSEA, values 
below 0.10 [28], for the CFI, values above 0.9 [29], and 
for the SRMR, values below 0.06 [30]. Chi-square differ-
ence tests were performed to compare the full theoretical 
model and the parsimonious model(s) [31]. Once the most 
parsimonious model was identified, bootstrapping was used 
to inspect the significance of the indirect effects in the 
model [32]. 
RESULTS
1. Descriptive statistics and correlation analyses
    Means and standard deviations of the PTSD symp-
toms, pain intensity, pain avoidance, and daily functioning 
s c o r e s  a n d  t h e i r  c o r r e l a t i o n s  a r e  p r e s e n t e d  i n  T a b l e  2 . 
Correlation coefficients indicated that all of the study vari-
ables  were  significantly  correlated  at  P  ＜  0.001. 
Especially, large correlations were found among 3 PTSD 
symptom variables (average r = 0.80) and between daily 
functioning variables (r = 0.78). 
2. Model testing
    In the first step, the full theoretical model (Fig. 1) was 
tested for daily functioning. The results indicated that the 
full theoretical model has adequate goodness-of-fit in-
dices (Table 3). Also, measured variables (physical, psy-
chological) were significantly loaded on their latent variable 
(i.e., daily functioning), indicating that daily functioning is 
a d e q u a t e l y  m e a s u r e d  b y  i t s  m e a s u r e d  v a r i a b l e s .  I n  t h e 
second step, we attempted to identify the most parsimo-
nious model with an adequate fit to the data. The full the-
oretical  model  revealed  several  non-significant  paths 
(defined  as  P  ＞  0.05)  which  include  pain  intensity- 
to-re-experiencing,  pain  intensity-to-PTSD  avoidance, 
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Table 3. Goodness-of-fit Indices for the Models 
χ
2 (df) RMSEA (90% CI) CFI SRMR
Full theoretical model
Parsimonious model 1
Parsimonious model 2
7.3 (5)
26.1 (11)
15.5 (10)
0.06 (0.00-0.12)
0.10 (0.05-0.14)
0.06 (0.00-0.12)
1.00
0.98
0.99
0.02
0.10
0.04
RMSEA: root-mean-square error of approximation, CFI: comparative fit index, SRMR: standardized root mean square residual.
Fig. 2. Parsimonious model 1. All correlations are significant at P ＜ 0.01. 
Fig. 3. Final model (Parsimonious model 2). All correlations are significant at P < 0.01.
a v o i d a n c e ,  a n d  r e - e x p e r i e n c i n g - t o - d a i l y  f u n c t i o n i n g .  
Thus, in the alternative model (parsimonious model 1) (Fig. 2), 
these paths were removed. However, this model showed 
non-adequate goodness-of-fit indices (Table 3). In addi-
tion, a chi-square difference test showed a significant dif-
ference between the full theoretical model and parsimo-
nious model 1, indicating that the full theoretical model is 
preferred. Thus, another alternative model (parsimonious 
model 2) (Fig. 3) was identified based on modification in-
dices  which  suggest  retaining  the  hyperarousal-to-pain 
avoidance  path.  This  model  yielded  adequate  good-
ness-of-fit indices (Table 3) and all paths were significant 
at P = 0.01 (Fig. 3). Also, a chi-square difference test 
showed a non-significant difference between the full theo-
retical model and parsimonious model 2, indicating that the 
parsimonious model 2 was preferred. Thus, parsimonious 
model 2 was selected as a final model in the present study.
    T able 4 presents the direct, indirect, and total effects 
of the final parsimonious model 2. The findings indicated 
that the final model shows significant direct effects of pain 
intensity, hyperarousal, and pain avoidance on daily func-
tioning at P = 0.01, indicating that daily functioning would 
be reduced as pain, hyperarousal symptoms of PTSD, and 
pain avoidance behaviors increase. In addition, the final 
model yielded significant indirect effects of pain intensity 
through hyperarousal and pain avoidance and hyperarousal 18 Korean J Pain Vol. 24, No. 1, 2011
Table 4. Standardized Effects for Final Model (Parsimonious Model 2)
Direct effects Indirect effects Total effects
Pain intensity
  Pain intensity to hyperarousal
  Pain intensity to re-experiencing
  Pain intensity to PTSD avoidance
  Pain intensity to pain avoidance
  Pain intensity to daily functioning
Hyperarousal
  Hyperarousal to re-experiencing
  H y p e r a r o u s a l  t o  P T S D a v o i d a n c e
  Hyperarousal to pain avoidance
  Hyperarousal to daily functioning
Re-experiencing
  Re-experiencing to PTSD avoidance
Pain avoidance
  Pain avoidance to daily functioning
0.44 (0.30, 0.56)
0.25 (0.08, 0.43)
  −0.25 (−0.40, −0.11)
0.74 (0.61, 0.82)
0.47 (0.26, 0.69)
0.29 (0.14, 0.44)
  −0.44 (−0.58, −0.30)
0.47 (0.23, 0.67)
  −0.36 (−0.50, −0.23)
0.32 (0.22, 0.44)
0.36 (0.24, 0.47)
0.12 (0.05, 0.22)
  −0.33 (−0.43, −0.22)
0.35 (0.18, 0.49)
  −0.10 (−0.18, −0.04)
0.44 (0.30, 0.56)
0.32 (0.22, 0.44)
0.36 (0.24, 0.47)
 0.37 (0.21, 0.52)
  −0.58 (−0.69, −0.45)
0.74 (0.61, 0.82)
0.82 (0.71, 0.88)
0.29 (0.14, 0.44)
  −0.54 (−0.67, −0.41)
0.47 (0.23, 0.67)
  −0.36 (−0.50, −0.23)
Confidence intervals (90%) are included in parentheses, all effects were significant at P = 0.01.
through pain avoidance on daily functioning at P = 0.01. 
However, neither pain intensity nor hyperarousal yielded 
significant indirect effects on daily functioning through ei-
ther re-experiencing or PTSD avoidance. These indicated 
that increased pain would lead to reduced daily functioning, 
partially due to increased hyperarousal symptoms and pain 
avoidance behaviors; and increased hyperarousal symp-
toms would lead to reduced daily functioning, partially due 
to increased pain avoidance behaviors. In addition, the fi-
nal model indicated significant total effects of pain in-
tensity, hyperarousal, and pain avoidance on daily func-
tioning at P = 0.01. Pain intensity and hyperarousal were 
found to have overall strong effects on daily functioning.
DISCUSSION
    The mutual maintenance model suggests some possi-
ble interactive processes between chronic pain and PTSD, 
contributing  to  the  maintenance  or  exacerbation  of  the 
symptoms of both conditions [11]. The present study exam-
ined its relevance for daily functioning where pain serves 
as a reminder of the traumatic event, which triggers hy-
per ar o usa l an d r e-e xperi e n cing sym p to ms o f P T S D an d 
consequent avoidance of pain and intrusive memories and 
feelings about such event, leading to decline in daily func-
tioning among patients with both chronic pain and a his-
tory  of  a  traumatic  experience.  Although  certain  paths 
have been examined from among the processes described 
here in a chronic pain, PTSD, or both populations, no prior 
studies  have  tested  the  full  comprehensive  theoretical 
m o d e l  i n  a  c h r o n i c  p a i n  p o p u l a t i o n  h a v i n g  a  h i s t o r y  o f 
traumatic experience. Thus, we assumed at first that all 
study variables may have direct and/or indirect effects on 
daily functioning (Fig. 1) and then attempted to minimize 
the model’s complexity. 
    The findings indicated that parsimonious model 2 
(Fig. 2) has good fit and advantage over the full theoretical 
model (Fig. 1) and parsimonious model 1. In parsimonious 
model 2, pain intensity, hyperarousal, and pain avoidance, 
but not re-experiencing and trauma avoidance, had the 
significant direct effects on daily functioning. Also, pain 
intensity showed the significant indirect effects on daily 
functioning through hyperarousal and pain avoidance; and 
hyperarousal  through  pain  avoidance.  However,  neither 
pain intensity nor hyperarousal yielded significant indirect 
effects on daily functioning through either re-experiencing 
or trauma avoidance. They suggest the direct contribution 
of high levels of pain, hyperarousal symptoms of PTSD, 
and  pain  avoidance  behaviors  to  decline  in  daily 
functioning. In addition, elevated pain as reminders of the 
trauma may trigger high levels of hyperarousal symptoms. 
Subsequently, avoidant coping strategies may be used to 
minimize pain so that the trauma would not be reminded, 
thus inhibiting the activation of hyperarousal symptoms of 
P T S D .  H o w e v e r ,  p r o l o n g e d  u s e  o f  s u c h  s t r a t e g i e s  m a y  
contribute to decline in daily functioning. Although re-ex-SK Cho, et al / Daily Functioning in Chronic Pain 19
periencing  and  trauma  avoidance  did  not  show  direct 
and/or indirect effects on daily functioning, overall these 
structural relations were consistent with the posited theo-
retical mechanism of the mutual maintenance model [11]. 
    It was noted that the strongest total effects on daily 
functioning was found for pain intensity (β = -0.58) and 
hyperarousal (β = -0.54). They suggest that pain and hy-
perarousal symptoms of PTSD may play a major role in 
impacting  daily  functioning  among  patients  with  both 
c h r o n i c  p a i n  a n d  a  h i s t o r y  o f  a  t r a u m a t i c  e x p e r i e n c e .  
There is significant evidence that pain has negative effects 
on daily functioning in the pain literature. F or exam ple, 
pain often directly restricts movement and elicits physical 
and psychological discomfort, and thus interferes with ac-
ti vities of daily living and socia l acti vities [33,34]. Also, 
pain encourages avoidance behaviors by eliciting fear of 
movement and re-injury. Persistent long-term use of such 
coping strategies may contribute to physical deconditioning 
a n d  f e e d  m o r e  f e a r  o f  m o v e m e n t  a n d  r e - i n j u r y ,  c o n-
sequently deteriorating daily functioning [35-37]. On the 
other hand, there is emerging evidence that pain influen-
ces daily functioning through hyperarousal symptoms of 
PTSD and subsequent pain avoidance behaviors. Some of 
t h e s e  f i n d i n g s  w e r e  c o n s i s t e n t  w i t h  a  r e c e n t  s t u d y  [ 8 ]  
demonstrating  marginal  interactions  between  pain  in-
tensity and hyperarousal (among other PTSD symptoms) 
in predicting quality of life. This recent study suggested 
that high levels of pain may be one of the strongest factors 
con t rib u ting to w orsening qua lity of lif e, b y in tensif ying 
hyperarousal symptoms of PTSD. Given this, the findings 
of the present study imply that in addition to such estab-
lished features of pain, elevated pain may have additional 
features of evoking memories of the trauma, thus activat-
ing and intensifying hyperarousal symptoms of PTSD in 
patients with both chronic pain and a history of a trau-
matic experience. Further studies can clarify this additional 
feature of pain using an experimental design. 
    Hyperarousal symptoms of PTSD include the increased 
physiological  arousal  (e.g.,  difficulty  sleeping,  feeling 
tense,  being  easily  startled)  representing  high  levels  of 
anxiety. Such symptoms may be adaptive in traumatic sit-
uations by getting the body ready for defense, but persis-
t e n t  p h y s i o l o g i c a l  a r o u s a l  a f t e r  t h e  t r a u m a  c a n  d e v e l o p 
maladaptive patterns of behaviors, emotions, and cogni-
tions, consequently deteriorating daily functioning [38,39]. 
Interestingly, hyperarousal was found to be the strongest 
direct path to daily functioning. Given that insomnia is not 
only one of the major hyperarousal symptoms in a PTSD 
population [3], but one of the major complaints in a chronic 
pain population [40], it is possible that cumulative sleep 
loss from long-term persistent physiological arousal may 
greatly impact daily functioning [41]. Another interesting 
finding was that hyperarousal showed no significant in-
direct effects on daily functioning through either re-expe-
riencing or trauma avoidance, but through pain avoidance. 
Such findings can be explained by characteristics of the 
study sample. For example, the total and subscale mean 
scores and standard deviations of the KPDS were com-
parable to those obtained from the sub-threshold PTSD 
group in Korea [18]. This suggests that the study sample 
may primarily consist of patients with chronic pain who 
h a v e  e x p e r i e n c e d  t h e  t r a u m a t i c  e v e n t  a n d  c o n s e q u e n t  
some but not enough symptoms of PTSD for a diagnosis. 
G i v e n t h is , p a i n s ee m e d  t o  be  a  r e l a t i v e l y  m a j o r i ss u e, 
compared to PTSD, and thus it is possible that avoidance 
coping strategies for pain reduction and consequent deac-
tivation of hyperarousal symptoms of PTSD made relatively 
large harmful effects on daily functioning in this particular 
study sample. It would be valuable to investigate differ-
e n c e s  i n  t h e  m e c h a n i s m  b e t w e e n  p a t i e n t s  w i t h  c h r o n i c 
pain  having  a  PTSD  diagnosis  and  those  having 
sub-threshold PTSD symptoms.
    Potential treatment interventions can be considered in 
patients with both chronic pain and a history of a trau-
matic experience. Considering the reciprocal interactions 
between chronic pain and PTSD, it is essential to break 
the link(s) between them. Furthermore for effective inter-
ventions, it is of great importance in assisting the patients 
to understand and be aware of the links between them [11]. 
Thus, the study findings suggest that interventions for en-
hancing daily functioning may primarily involve cutting into 
the links among pain, hyperarousal symptoms of PTSD, 
and pain avoidance behaviors. In particular, it would be 
beneficial to use exposure strategies (e.g., in vivo, imagi-
nal) [42] for discouraging pain avoidance behaviors in re-
sponse to fear of trauma reminders (i.e., pain) and sub-
sequent activation of hyperarousal symptoms of PTSD as 
well as fear of movement and re-injury. Simultaneously, 
it would be important to encourage physical activities using 
pacing and activity scheduling strategies [42]. Such com-
bined strategies would help the patients to deal with their 
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p h y s i c a l  a c t i v i t i e s ,  t h e r e b y  p r e v e n t i n g  p h y s i c a l  d e c o n d i-
tioning  and  consequent  physical  disability  and  psycho-
logical problems and simultaneously facilitating daily func-
tioning [42]. 
    Despite the benefits of the present study, its short-
comings should be acknowledged. First, a sample size for 
the present study was relatively small (N = 142), possibly 
increasing a risk of overfitting [2]. Second, an alternative 
competing model(s) was not used for comparison purpose 
in the present study, even with possibilities that the alter-
native competing model(s) may provide a comparable or 
improved fit [43]. Also, the design of the present study was 
cross-sectional and correlational, from which the results 
do not imply causal relations among the study variables. 
Thus, the findings of the present study need to be in-
terpreted with caution and further research may benefit 
from investigating our favored model, together with alter-
native competing models in a study design proving causal 
relations (e.g., longitudinal, experimental, treatment) [43]. 
Third, the study sample consisted of patients with chronic 
pain with heterogeneous pain complaints and a history of 
a traumatic event in a tertiary care pain clinic. Thus, the 
findings of the present study may limit its generalizability 
to those with specific pain com plain ts (e.g., rheumatoid 
arthritis), those experiencing or witnessing specific trauma 
event (e.g., motor vehicle accident), or those receiving care 
in other settings (e.g., primary care clinic). 
    In conclusion, the findings of the study generally pro-
vided support for the mutual maintenance model of chronic 
pain and PTSD [11]. Specifically, they provided evidences 
that pain as reminders of the trauma may trigger hyper-
arousal symptoms of PTSD and subsequent pain avoidance 
behaviors, resulting in deterioration in both physical and 
psychological aspects of functioning among patients with 
c h r o n i c  p a i n  w h o  a l s o  h a v e  h a d  t r a u m a t i c  e x p e r i e n c e s . 
This study is a relatively preliminary study of the theoret-
ical processes of the mutual maintenance model [11] in an 
integrated manner (i.e., pain as reminders of the trauma 
and avoidance of pain and intrusive memories and feelings 
about  the  traumatic  event),  particularly  given  its 
cross-sectional  design.  Further  studies  examining  this 
model in other situations, and with large samples, may lead 
to the development of appropriate treatment approaches 
for people who suffer with both chronic pain and a history 
of traumatic experience. 
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